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Abstract

Economic shocks due to the occurrence of uncertainty as well as the effect it has on various financial
programs and some macro indicators, change the motivation of monetary actors and affect the production of
the country's economic sectors. For this purpose, the ARDL model is used for shrimp production on an annual
basis and the VECM model is used for seasonal shrimp export. The results show that exchange rate shock,
price, and white spot disease affect shrimp production. Exchange rates have a positive and significant effect
on shrimp shock exports and both interest rates and prices have a negative and significant impact. The results
of variance decomposition indicate that the most influential factor between the explanatory variables is
related to the exchange rate, which after about 10 chapters explains 22% of export fluctuations, and interest
rates and prices with about 9 and 5, respectively. The important point in the production and export of shrimp
is that the conditions of sanctions have not affected this industry, because of its export value, it can plan for
it in any economic situation and increase investment in this sector.
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1. INTRODUCTION:

Bushehr Province, one of the major shrimp-producing regions in lIran, has experienced significant
fluctuations in shrimp production and exports in recent years. White spot syndrome virus has been identified
as the primary cause of these fluctuations. This disease caused substantial damage to the province's shrimp
farming industry in 2005, 2014, and 2019. This study aims to investigate the factors influencing the
fluctuations in shrimp production and exports in Bushehr Province. The results indicate that, in addition to
diseases, macroeconomic factors such as economic shocks and sanctions can also impact shrimp production
and exports. To examine this issue in more detail, econometric ARDL and VAR models have been employed.
Using these models, the relationship between macroeconomic variables and shrimp production and exports
can be analyzed, and the factors influencing these fluctuations can be identified.

2. MATERIALS AND METHODS:

In this study, to examine the impact of macroeconomic variables on the fluctuations of shrimp production
and exports in Bushehr Province, two econometric models, Vector Autoregression (VAR) and
Autoregressive Distributed Lag (ARDL), were employed. The VAR model, as a powerful tool for analyzing
contemporaneous relationships among multiple variables, enables the examination of the mutual impact of
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variables on each other. On the other hand, the ARDL model, due to its capability of simultaneously
analyzing variables with different integration orders, is suitable for examining both long-term and short-term
relationships between variables.

The data used in this research includes shrimp production, shrimp exports, exchange rate, interest rate,
government capital expenditure, inflation in the agriculture and fisheries sector, nuclear sanctions, and white
spot disease in shrimp. After examining the stationarity of the variables using the augmented Dickey-Fuller
unit root test, the VAR and ARDL models were estimated. In the VAR model, by using impulse response
functions and variance decomposition, the impact of shocks to the system on endogenous variables was
analyzed. In the ARDL model, the long-term and short-term relationships between variables and the impact
of conditional heteroscedasticity on the model were examined.

3. RESULTS:

The results of the study indicate that macroeconomic factors have a significant impact on the fluctuations of
shrimp production and exports in Bushehr Province.

The ARDL model analysis for shrimp production showed that the exchange rate and producer price have a
positive and significant impact on shrimp production. This means that an increase in the exchange rate and
prices creates an incentive for increased production. Additionally, white spot disease had a negative and
significant impact on production. On the other hand, the results of the VAR model for shrimp exports showed
that the exchange rate has a positive effect, while interest rates and prices hurt exports. These findings suggest
that an increase in the exchange rate leads to an increase in exports, while an increase in interest rates and
prices leads to a decrease in exports.

Diagnostic tests showed that the estimated models have good statistical validity. Furthermore, stability tests
indicate that the models are stable in the long term. Variance decomposition also shows that the exchange
rate has the greatest impact on the fluctuations of shrimp exports.

Overall, the results of this study suggest that policymakers should pay close attention to macroeconomic
factors such as exchange rates, interest rates, and prices to improve shrimp production and exports in Bushehr
Province. Additionally, controlling aquatic diseases and creating appropriate infrastructure for exports are
among the issues that need to be addressed.

4. DISCUSSION AND CONCLUSION

This research aimed to investigate the impact of macroeconomic shocks on shrimp production and exports
in Bushehr Province. The results show that fluctuations in the economy, particularly exchange rates, prices,
and diseases such as white spot, have a significant impact on this industry. An increase in the exchange rate,
due to increased export earnings, encourages increased production and exports. Conversely, increases in
prices and diseases, due to decreased profitability and reduced demand, lead to decreases in production and
exports. The results also show that sanctions have not had a direct impact on shrimp production and exports.
Given the importance of the shrimp industry in Bushehr Province's economy, policymakers should manage
exchange rate fluctuations, control diseases, and support producers to enable this industry to continue
growing as a job creator and foreign exchange earner.
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Fig.1- Shrimp Production in Bushehr Province (Source: Research Calculations)
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Fig.2 - Shrimp Exports from Bushehr Province (Source: Research Calculations)
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Table 1 - Results of Stationarity Tests (ADF) for Annual Model Data (Source: Research Findings)

Prob Statistic Test Type Variable
0.00 -7.56 Trend and Intercept Lshr(1)
0.00 -5.62 Trend and Intercept Lir(1)
0.00 -1.37 Trend and Intercept lex
0.01 -3.84 Trend and Intercept Ip
0.00 -21.3 Trend and Intercept Ig
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Table 2- Results of Stationarity Tests (ADF) for Quarterly Model Data (Source: Research Findings)

Prob Statistic Test Type Variable
0.00 -6.7 Intercept Lexdat(1)
0.02 -3.18 Intercept Lexshr(1)
0.00 -6.37 Intercept Lir(1)
0.00 -6.37 Intercept Lex(1)
0.00 -3.23 Intercept Lp(1)
0.00 -14.6 Intercept Lg(1)
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Table 3- ARDL Model Estimation Results for Shrimp Production (Source: Research Findings)

Prob Statistic Coefficient Variable
0.5264 0.131637 0.085692 LSHR(-1)
0.3990 0.730731 -0.637186 SHIR
0.0179 0.059434 0.161044 SHEX
0.1965 1.033925 -1.407714 SHG
0.0716 1.509679 2.961041 LPI
0.0924 1.451929 -2.637611 LPI(-1)
0.3726 0.305306 -0.281943 SAN
0.0024 0.363370 -1.367227 WSSD
0.0001 1.050567 5.819266 C

R"2=0.82 DW=1.99 F-s=7.5 Prob F-s=0.0

((Buoss laadly g Cluwloxo 138 lo) Lail,S F (9051 —€ Joua
Table 4- Bounds Testing F-statistic (Source: Research Findings)

taticti Upper Lower Significance
F-Statistic Bound Bound Level
3.52 2.45 10%
4,01 2.86 5%
5.226657
4.49 3.25 2.5%
5.06 3.74 1%
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Table 5- Long-run Estimation Results (Source: Research Findings)

Prob Standard Error  Coefficient Variable
0.39 0.79 -0.69 SHLIR
0.035 0.074 0.17 SHLEX
0.16 1.03 -1.53 SHLG
0.027 0.14 0.35 LPI
0.37 0.33 -0.3 SAN
0.01 0.5 -1.49 WSSD
0.0 0.83 6.36 C
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Table 6 - Error Correction Model Coefficient (ECM) Estimates (Source: Research Findings)

Coefficient Variable

-0.91

Prob
0.00

Standard Error
0.13

Ecm

(o3 SBaidl 5 Cluslons 1id L) ool Slagygejl -V Jgaa
Table 7- Diagnostic Tests (Source: Research Findings)

Normality Test Serial Correlation Test Heteroskedasticity Test

Statistic ~ Prob Statistic Prob Statistic Prob
F-statistic 1.941081 0.1109

Jarque-Bera 0.91 0.63 F-statistic ~ 0.242659 0.7868
Chi-squared  11/45420 0.12
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Fig.4- Stationarity Test (Source: Research Findings)
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Table 8 -Lag order selection criteria (Source: Research Findings)

Akaike Information

Hannan-Quinn Criterion

Criterion (AIC) Schwarz Criterion (SC) (HQ) Lag
-6.760987 -6.045129* -7.229740 1
-7.364081 -5.932366 -8.301588 2
-7.456631 -5.309059 -8.862892 3
-8.376963* -5.513533 -10.25198* 4

VFo¥ 5ol (o 0 ylosdh (pgww g Comn 0590 dt;’u}’)r}"—&;

g ooke (5 b Jad



Oy g 5,9LlS

Feigr Q! 55 g5 O1y3lo g Mg 2 (LB LS g v o3 ]

Inverse Roots of AR Characteristic Polynomial
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Fig. 5- Plot of Inverse Roots of Eigenvalues for Testing Stationarity (Source: Research Calculations)

Seo Syl w00 5 g zyle @Il Lol L5)ls g
L edS lge lplo pj)l 5 5l ang 3 idles boliae
9 4BL Bl oad plo 9% Jby cdd 5l E5 Ll
Sy Glidl 1y oes clyolo U edges 3y 1) S olo
o I & ool a5 B Sogoint 35 S i
g oxd () ghlup lp See (15 OIS coge (3D

Al e Lials @l ple

b dafy Sy Jibis (S8l b e ool & <25

()2 5o (Sealil oo 905l b )b 3529 6 55 (Sl

Saslsl p dlasly S Bl wad o ol 48T sl os oa)gi
RSP

&S Cawl oddeslal oS sy VECM d}.ﬂl Cﬁl){b.

5 5 aistae 5 Cute S5 £ Sob amae Ll o @l
uLaMl)D?iAAL_)I)DLO)J)‘DL&ABGQM)JI 9)»%50)@

(g3, Sloulee 238 lo) (KRSl o2 051 -4 Jga
Table 9 - Cointegration Test (Source: Research Findings)

Data Trend: None None Linear Linear Quadratic
No Intercept Intercept Intercept Intercept Intercept
Test Type
No Trend No Trend No Trend Trend Trend
Trace 2 2 1 2 2
Max-Eig 2 1 1 2 2

(D893 Sl 1:381k) g5ue wiydlo 61 VECM e wiy cuslpd -V + Jguo
Table 10- Long-Term Coefficients of VECM for Shrimp Exports (Source: Research Findings)

Statistic Coefficient Variable
-6.18 *-9.3 SHIR
2.6 *2.66 SHEX(-1)
-0.88 0.3 SHG(-1)
-3.3 *.2.2 LPI(-1)
1.88 0.62 SAN
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Table 11- Variance Decomposition of Shrimp Export Values (Source: Research Findings)

SAN LPI LIR LG1 LEX LSH Period
0.638120 0.107794 1.023195 0.022399 5.908322 92.30017 4
2.275801 4.766151 8.132573 0.087505 17.90825 66.82972 8
1.604522 4.737849 8.902543 0.229173 25.67542 58.85049 12
1.656599 5.084701 9.419953 0.168608 27.68673 55.98341 16
1.505162 5.727396 10.26143 0.162602 30.44192 51.90149 20
1.421103 5.673557 10.40414 0.165111 31.61856 50.71753 24
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